ART 



Fax: 



i€/5187l6 ; 

5 May 2004 12:53 P. 03 

DTQ5 Rec'd PCT/PTO 2 2 DEC 2004, 



39 



CLAIMS, ,'.."■« 

5 '1. The use of a phosphorus containing ligand. as; a li^d for. a metathesis 
catalyst in a catalysed metathesis leaction-V wherein-. 'the:-, phosphorus 
containing ligand is a heterocyclic organic compound In tr)e fdrrrr, of .a 
phosphabicycloalkane with a ligating phosphorus atprn.as.an atom : ;i.n the. 

ip - ' ."• heterocyclic ringstructure of the heterocyclic organic compound. . 

If * i" 

" • I 

. " * 'i • ' • •'. 

i. 2^ : The use of a phosphorus containing ligand in the pfeparatio^.of .a catelyst 
containing the ligand, which catalyst is for use In a metathesis reaction, 
'1 wherein the phosphorus containing ligand is a : heterocyclic organic 
1$ . •; • compound in the form of a phosphabicycloalkapie with a jigatirtjg. phosphorus 
atom as. an atom in the heterocyclic ring structure of the. heterocyclic organic 
compound. 



20 



The use of either one of claims 1 or 2 wherein j|he metathesis reaction Is a 
homogenous metathesis reaction. 

The Use of any one of the preceding clafrtis ^herein the 
phosphorus containing ligand comprises a phosfchine ligah* -i 



25; 



The use of claim 4 wherein the ligating phosphorus atp^n is eAso bbuhd to a 
further moiety which Is an organyl and which & not part of the heWrpcy^ltc . 
.ringstructure. : 
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6. The use of any one of claims 1 to 4 wherein . the> .^ho?p^.bru.s 
containing ligand is a 9-phosphablcyclo[3.3..1]nonah.e of formula. 

? • • • . . .*. 

2a ora9-phosphabicyck>t4.2.1] nonaneof formula 2b of mi^r^ thereof: . 




P-Ri 



(2a) 



• : • -f 



to 




j: (2b) 



15 



wherein fl* is H or an organyl. 



7. The use of claim 6 wherein Ri is -C_oH 4 v> 



8. The use of claim 6 wherein Ri is cyclohexyl. 



9. The use of any one of the preceding , claims Wherein: the 
. • metathesis reaction is a reaction selected . f orm } the fg^up 
2j). ' consisting of : cross metathesis, ring-opening j metathesis 
polymerisation and ring-closing metathesis. ' - 
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; • -41 • • . . ; 

« • » :* . . v *. * • 

10. A metathesis catalyst which includes a phosphorus containtei^JjgdndJ^idi 

" *■**' •*. • Y * : . : \« 

is a heterocyclic organic compound in the formjofa phosph^lcyclo^lkana 

with a ligatlng. phosphorus atom as an atom in the heterocyclic ring structure. 

j * • - . t : . ' * * . 

of the heterocyclic organic compound. 



11. A compound of formula 3: 



R" 



•10" I - V •»■■■■■*•.(?) : , 

wherein 

• . * i • 

Li is a neutral electron donor ligand; 

U is a phosphorous containing ligand in the form :pf:^ 

15 v organic compound in the form of a phosph^icyclb^kanp wijK a : 

: . • : . .. * i. • 

+ ligating phosphorus atom as an atom in ther hrtjarocycllc .ring ' 

structure of the heterocyclic organic compound. : ! " .... . }. , : 

Xi and X 2 are independently selected from an anic^i^ligajid; and 
, : R' and R" are Independently selected from H and an organyt. . - 



} 12. The compound of claim 1 1 which is a homogenous metathesis, catalyst. 



i 13. The compound of either one of claims 11 or 12: wherein Lt is the sem&as 
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^14 The ; compound of any one- of claims 11 to 1& : wherein; : tfoe^phosphbrus. 
containing ligand of U comprises a phosphine ligaiid. . '*• ':: 



$ i 

-i 



5 ^15. The compound di daim 14 wherein U is a 9-pHdsphabl^ 

: nana, of formula 2a, or a 9-pho$phabicydo[4.Z-i] noi^a^pfipim^^ 
mixtures thereof: .-j t : 



IP < 




.i 



.»*» (2 a) 




15 - 



wherein RV is H or an organyl. 



1 6,The compound of claim 15 wherein Ri is -P20HA1- 
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17. fhe compound of claim 15 wherein R1 is cyclohexyl. ;.- 

18. The compound of any : one of claims 11 ip 17 whetein X t arid X 2 
are each independently selected from hajfide* - 3 
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Vld. The compound. of claim 11 which is a coin pound of iormu | la- -7 



a [ Ph 



• •••••• ilpikxti 



(7) 



: *» V.Vi* 



wherein L 2 is the same or different and "is as : defined in claJm. 

. .11- J" • 

20. The compound, of claim 11 which is a corrtpouhd pf fb;rmula -Si 



r ; 



10 




• (8) 



wherein L 2 is the same or different and Is as defined rrvictami 

11. '.: * ; '•=.-: f * : * 



15 *21. The compound of either one of claims 19 or 20 wherein tz is as 
defined in claim 15. 



.22. The use of a. compound of any one of claims ttJ- to .20 hi. -a- 
metathesis reaction. . : . : ; 



*.* 'T»i 
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The usfe of claim 22 wherein the metathesis reaction is & hc^oge^eious 
* metathesis reaction . selected from the. group co.nsls^na; erf :cross: 
metathesis ring-opening metathesis polyrnerte^ 
closing metathesis. ; :j '= 



24. 



A catalysed metathesis, reaction wherein at' least £ne |or$fWio 
compound is subjected to metathesis .in. the) pte^ence ^of . a., 
compound ot claim 11. 



* ■.•*.- . 

2$. The reaction of claim 24 wherein the compound of. tQlaich i.T is. 

. formed in situ. 



; 26. A metathesis product formed by the reaction of ejlihej-- one ot 



: is :. 



claims 24 or 25.: 



■t.- 

. * • .. i - 
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